An electron microscopic study was initiated to elucidate the ultrastructure of the wax gland in an actively wax secreting worker honey bee. The investigation showed that the cuticle is penetrated by bundles of fibers or pores. The epithelial cells of the wax gland possess tubular invaginations filled with material which accummulates below the cuticle. The numerous mitochondria, microtubules and convolutions located in the cells suggest that this epithelium functions in either the transport or the concentration of substances during bees wax synthesis rather than storage for release associated with secretory cells.
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Whether the pore canals are made up of microfilaments or microtubules is still uncertain for the morphology seems to vary in different preparations depending on the fixation procedure. Our findings support the microtubule interpretation, especially since both the microtubules of the underlying epithelium and the wax filaments measure about 230 A in diameter. The microtubular structure of the wax gland cell appears to function as a cytoskeleton.
Secretion of wax to protect against water loss through the integument is a common phenomenon in insects. The honey bee, in addition to this protective layer, also produces wax used in the construction of combs. Beeswax is secreted by worker bees on paired, smooth, oblong areas, called wax mirrors, located ventrally on abdominal segments four through seven.
On the dorsal side of each wax mirror is a layer of epithelial tissue called the wax gland. This epithelium is seen to fluctuate in development in individual workers dictated by various factors including the age of the secreting bee, its nutritional state and the colony's need for wax production. As secretory activity increases, the cells of the wax gland become tall and slender (D REILING , 1903 (R EYNOLDS , 1963) . Grids were examined on the Philips EM 200 and RCA EMU 3E transmission electron microscopes.
RESULTS
The cuticle in longitudinal section is seen as a series of lamella comprising the endocuticle covered by a thin epicuticle (Fig. 1) (L OCKE , 1961) . The characteristic whorl of the pore canals is due to the cuticle being laid down in lamellae of different orientation (N EVILLE , 1970 (Fig. 3) .
The mitochondria are pleornorphic with tubular shaped cristae, and in many instances are oriented parallel to the rough endoplasmic reticulum and the microtubules. The microtubules are extremely long and numerous in some sections; they also appear in cross and longitudinal section irrespective of the cell's orientation. The rough endoplasmic reticulum and many polyribosomes are dispersed throughout the cell. There is a characteristic lack of smooth endoplasmic reticulum in the cells of the wax gland.
The cells of the wax gland appear to have tubular invaginations from the apical surface which approach the cell base. Other invaginations can also be seen from the cells' base which are lined with a thin basal lamina. The apical invaginations are filled with a granular material; whereas, those arising from the cell base contain an amorphous clear substance (Fig. 4) . The granular material found in the apical invaginations becomes concentrated just below the cuticle (Fig. 5) .
The nuclei of the wax gland cells are irregular in shape and some contain several nucleoli. Little heterochromatin is found lining the nuclear envelope and many nuclei have extensive invaginations of cytoplasm. Nuclear pores are also prominent (Fig. 6) .
A developed Golgi apparatus and vesicles or granules associated with packaging secretory material for export cannot be discerned. Desmosomes (macula adherens) and apparent tight junctions (zonula occludens) are found in the plasma membranes between adjacent cells of the wax gland epithelium ( Fig. 7 and 8 (LAKE et al., 1973; SMITH, 1968; T ALBOT et al., 1972) . Tiie function of such foldings in wax gland epithelium is not known, but it may be involved in micropinocytosis or ion transport similar to the « standing gradient flow system » described by DIAMOND and B OSSERT (1967) 
